Background
The I nstitute of Medicine ( I OM), Joint Commission, National Committee for Quality Assurance, and National Quality Forum have recently called upon hospitals to improve the reliability and validity of the data they collect about patients' race/ethnicity so they can better understand the needs of the populations they serve, measure disparities in care within their institution, and initiate programs to improve the quality of care they deliver [1] [2] [3] [4] [5] . Nearly 90 % of the nation's hospitals collect data on race/ethnicity but concerns over the accuracy and reliability of this information continue to limit the use of hospital administrative data to identify and track racial/ethnic disparities in care [1, [6] [7] [8] [9] [10] . Most hospitals currently collect and report data on race/ethnicity according to directives set by the Office of Management and Budget (OMB) which includes 5 race categories-American Indian or Alaska Native, Asian, Black or African American, Native Hawaiian or Other Pacific Islander, and White-and an option for ethnic identification of individuals who are Hispanic/Latino [11] . These broad OMB categories fail to capture the detail needed to study the numerous ethnic subgroups living in the US who face unique health problems and likely have dissimilar patterns of care and outcomes [2, 12] .
an estimated 20 % of New Jersey residents being foreignborn (up from 15 % in 2000 and 13 % in 1990) [23] . Since 1996, the Health Research and Education Trust (HRET) of New Jersey has implemented multiple strategies to improve hospitals' ability to capture accurate and reliable race/ethnicity data so that providers, administrators, researchers and policymakers can better understand differences in the health needs of the state's diverse subpopulations and to identify variation in the quality of care delivered to these groups. For example, to account for the various ethnic subgroups living in the state, New Jersey was one of the first states to collect and report granular ethnicity data in hospital discharge records. Despite these efforts, a study conducted by HRET in 2003 noted persistent misclassification and undercounting of some groups within New Jersey discharge data, particularly Asian Americans [19] . A subsequent survey identified a lack of standardized processes for the collection, coding, and reporting of self-identified patient race/ ethnicity data, as well as a lack of training for hospital staff on the reasons and processes for this data collection, as key barriers to the collection of high-quality race/ethnicity data within New Jersey hospitals. "Patient Race and Ethnicity: Improving Hospital Data Collection and Reporting" was an HRET campaign funded through a grant from the Robert Wood Johnson Foundation that aimed to overcome these barriers. As part of this campaign, the New Jersey Department of Health and Senior Services (NJDHSS) mandated that all New Jersey hospitals adopt a standard set of reorganized race/ethnicity categories that were consistent with U.S. Census Bureau granular ethnicity categories in January 2007 (Table 1) . During 2007, HRET also worked with hospitals across the state to implement their standardized guidelines and uniform protocols by (1) conducting training programs for hospital intake workers, access managers, supervisors and registrars, (2) adapting information technology systems to be compatible with the standardized guidelines, and (3) distributing educational tools, resources, and reference toolkits to hospital staff to ensure sustainability of the campaign.
Data Sources
We determined the number of AMI hospitalizations for each Asian-American subgroup in a given year (numerator for rate calculations) using the New Jersey State Inpatient Databases (SI D). The SI D are part of the Healthcare Cost and Utilization Project (HCUP), a Federal-State-I ndustry partnership sponsored by the Agency for Healthcare Research and Quality (AHRQ) [24] . The New Jersey SID consist of the universe of New Jersey's inpatient discharge records obtained from the New Jersey Discharge Data Collection System managed by the State of New Jersey Department of Health and Senior Services. In addition to core data elements Race/ethnicity data limitations have made the health status and health care needs of Asian-American subgroups particularly difficult to understand [13] [14] [15] . According to the US Census Bureau, the term "Asian" refers to people having origins in any of the original peoples of the Far East, Southeast Asia, or the Indian subcontinent, including Asian Indians, Chinese, Filipinos, Japanese, Koreans, and Vietnamese [16] . About 11.9 million people living in the US population are Asian American, and Asian Americans are among the fastest growing of all major racial or ethnic groups in the US [16] . Asian Americans are prone to misclassification and undercounting in hospital records because of systemic problems with current race/ethnicity data collection strategies [8, 9, 17] including reliance on observer-reported rather than self-reported race/ethnicity data [18] and the common practice of homogenizing diverse Asian-American subgroups into a single broad "Asian" race category.
Standardizing a process to collect granular ethnicity data (defined as a "person's ethnic origin or descent, 'roots,' or heritage, or the place of birth of the person or the person's parents or ancestors") that could also be "rolled up" into the OMB categories would address several barriers to the accurate collection of data on Asian-American subgroups [1] . In 2007 New Jersey hospitals implemented multiple strategies to standardize the process of collecting self-identified granular ethnicity data to improve the accuracy and reliability of the information they collect about the ethnic communities they serve [19] including Asian Americans who account for 7.1 % of the state's population [20] . We previously found that the proportion of patients classified in the broad Asian/ Pacific Islander category increased significantly following implementation of these standardized data collection practices [21] . However, if and how these changes had an effect on health metrics at the level of individual Asian-American subgroups is unknown. Here we examine the effect of the New Jersey program on measures of health status among Asian-American subgroups by comparing their rates of hospitalization for acute myocardial infarction (AMI ) before and after implementation of the program in 2007. We chose to study AMI because previous studies have observed significant variation in the prevalence of cardiovascular disease among Asian-American subgroups but little is known about variation in AMI hospitalization rates among these subgroups [22] . the state which were included in this study: Asian I ndian, Chinese, Filipino, Japanese, Korean, and Vietnamese.
We estimated the total number of individuals from each Asian-American subgroup living in New Jersey in each year of interest (denominator for rate calculations) using the 1-year Public Use Microdata Sample (PUMS) files of the American Community Survey (ACS) conducted by the U.S. Census Bureau [25] .
Study Sample
We restricted the sample to adults age 35 and older with a principal discharge diagnosis of AMI (I CD-9 CM diagnostic codes 410.x0 or 410.x1). Since the aim of the study was to compare hospitalization rates among individuals who belonged to a single Asian-American subgroup, we excluded multiracial or multiethnic individuals. We identified individuals from each of the 6 Asian-American subgroups using specific granular ethnicity codes for each subgroup. We used the same methods to identify individuals within the SI D and the ACS to ensure comparability between numerators and denominators.
Data Analysis
Age-adjusted hospitalization rates for AMI were calculated for each study period (2005-2006 and 2008-2009) as AMI hospitalizations per 100,000 persons for each of the following 6 Asian-American subgroups: Asian I ndians, Chinese, Filipinos, Japanese, Koreans, and Vietnamese. We excluded 2007 as it was the transitional year during which the New Jersey program was implemented. The rates were ageadjusted to the 2000 U.S. standard population [26] using 4 age groups (35-44, 45-54, 55-64, 65 and over). 95 % confidence intervals were generated using a previously published method [27, 28] . Age-adjusted hospitalization rates for each racial/ethnic group were compared before and after the data collection improvement effort; rates were considered significantly different from each other if the confidence intervals did not overlap. The study was deemed exempt from review by the Yale Institutional Review Board.
All analyses were performed using SAS version 9. 
Results
We detected significant increases in the age-adjusted hospitalization rates for AMI among Asian I ndian, Chinese, and Korean subgroups after New Jersey standardized its data collection system in 2007 to more accurately identify that are uniformly formatted for all SID files, the New Jersey SI D reports granular ethnicity for several subpopulations including the 6 largest Asian-American subgroups in Granular race/ethnicity categories reported in the New Jersey SI D before and after implementation of standardized data collection practices and how the granular categories "roll up" to broad categories in the HCUP example, the New Jersey program included several strategies designed to reduce the likelihood that race/ethnicity data would be reported based on observations made by admitting or registration staff [18] which has been found to be reasonably accurate for whites and blacks but much less accurate for other groups and leads to high rates of missing data or being classified as "unknown" or other" [8-10, 17, 29] . Although our findings suggest that correction of misclassification and underreporting within the data collection system account for the increase in hospitalization rates, our study focuses only on Asian-American subgroups so it remains unclear if and how Asian Americans were misclassified in New Jersey hospital records prior to 2007. Gomez and colleagues found that among Asians whose race was misclassified in administrative data from Kaiser Permanente, the majority were misclassified as white, followed by Hispanic, black and American Indian [30] . We also observed important differences in how rates of AMI hospitalization varied among Asian-American subgroups following implementation of the new data collection strategy. Prior to the policy change, the Vietnamese subgroup had the highest rates of hospitalization for AMI followed by Filipinos, Asian I ndians, Japanese, Koreans, and Chinese. After the policy change, the Japanese subgroup had the highest rates of hospitalization for AMI followed by Asian Indians, Filipinos, Koreans, Vietnamese and Chinese. Few studies have examined differences in AMI hospitalization rates among all 6 of the Asian-American subgroups included in our study so we cannot comment on the accuracy of the pattern of variation observed in either study period. Studies from northern California and British Columbia have reported differences in hospitalization rates among some, but not all, of these subgroups; in both studies, South Asians (Asian Indians and Pakistanis) were found to have the highest rate of hospitalization for AMI which is consistent with what we observed in New Jersey following implementation of the standardized data collection strategy [31, 32] . ethnic minorities ( Table 2 ). The observed increases in hospitalization rates were driven by the proportionally greater number of AMI hospitalizations (numerator) identified in 2008-2009 as compared to 2005-2006 since the population size (denominator) stayed relatively constant between study periods for all subgroups. Even for the Asian Indian subgroup which experienced the largest population growth between the 2 study periods, the disproportionate increase in the number of AMI hospitalizations following improvements to the data collection strategy led to a significant increase in hospitalization rates for AMI.
The pattern of variation in AMI hospitalization rates also changed after implementation of the new data collection strategy (Table 2 
Discussion
We observed significant increases in the reported rates of AMI hospitalization for Asian Indian, Chinese, and Korean subgroups following the implementation of a statewide strategy to improve the accuracy of granular race/ethnicity data collected in New Jersey hospitals using standardized data collection processes. More accurate identification of these subgroups in discharge records as a result of the standardized data collection strategy most likely led to these observed increases in AMI hospitalization rates. For Our study has some important limitations. As previously noted, the hospitalization rate estimates for Japanese and Vietnamese were rather imprecise because of small sample sizes for these subgroups. Additionally, we cannot prove that the observed increase in rates in the second study period is due solely to the change in the data collection system. However, given the short duration of time over which we studied these AMI hospitalization rates (2005) (2006) (2007) (2008) (2009) , it is unlikely that the increase in rates was due to an increase in the incidence of AMI among Asian-American subgroups. Moreover, recent studies have demonstrated overall decreases in the incidence of AMI in the US within the past decade [33] . Unfortunately, Asian Americans have been excluded from these previous analyses of trends in rates of AMI hospitalization so we cannot directly compare our results to national statistics.
New Contribution to the Literature
The accurate identification of health disparities across racial/ ethnic subgroups fundamentally depends on the quality of the race/ethnicity data used to generate population health metrics. Misclassification and/or underreporting of ethnic minorities in healthcare data can cause serious "selection effects" which impair our ability to accurately detect health disparities affecting these groups [34] . I n an effort to better identify, address and track healthcare disparities among racial/ethnic subgroups living in the US, Section 4302 of the Affordable Care Act calls for improvements to the current national standards for the collection of data on race/ethnicity within federally-funded health care institutions [35] . Accordingly, the Department of Health and Human Services has proposed new data collection standards that closely resemble the standards introduced in New Jersey in 2007 [35] . As they begin to implement these new standards hospital administrators across the country should take note of the results of this study which, to our knowledge, is the first to evaluate the impact of improved data collection strategies on measures of health status for Asian-American subgroups. The finding that New Jersey's standardized data collection system had a significant impact on reported measures of health status among Asian-American subgroups by more accurately identifying individuals from these subgroups within hospital records suggests that population health metrics for Asian-American subgroups may be prone to significant underestimation if healthcare systems fail to utilize similar practices when collecting race/ethnicity data. Hospitals that serve communities with significant racial/ethnic diversity should make concerted efforts to standardize the process by which they collect race/ethnicity data from their patients so they can more accurately and reliably understand the health care needs of the communities they serve.
